Photoinitiators, LED Light Sources and Measurement of UV-Vis and LFP Spectra
The photoinitiators 2-hydroxy-2-methylpropiophenone (Darocur ® 1173, 1) and diphenyl(2,4,6-trimethylbenzoyl)phosphine oxide (Irgacure ® 819, 2) were obtained from Sigma Aldrich. Diethyldibenzoylgermane (3) was kindly provided by Ivoclar Vivadent AG.
Tetrabenzoylgermane (4) was kindly provided by the research group of Prof. Stueger (Graz University of Technology).
The intensity of the 385 nm LED was measured using a calibrated spectrophotometer (GL UV-Vis spectra were recorded on a TIDAS UV-Vis spectrometer (J&M, Germany).
Photoinitiator samples were prepared at concentrations of 1 mM in acetonitrile (Sigma Aldrich, ≥ 99.9%). Measurements were performed spectrometer in a fluorescence quartz cuvette (1 cm x 1 cm).
Laser-flash photolysis (LFP) experiments were performed on a LKS80 Laser Flash
Photolysis Spectrometer (Applied Photophysics, UK). Samples were excited with the frequency tripled light from a Spitlight Compact 100 (InnoLas, Germany) solid state Nd:YAG laser at 355 nm (∼10 mJ/pulse, 8 ns). Rate constants for the quenching of the germyl by oxygen were determined in pseudo-first-order experiments; solutions of compounds 3 and 4 in acetonitrile containing oxygen concentrations in the range of 0.6 mM to 1.6 mM and providing absorbance of ∼0.3 at 355 nm were prepared. The decay of the germyl radicals was recorded at the absorption maximum determined from the transient absorption spectra.
Exponential fitting of the decay traces obtained at various quencher concentrations yield the pseudo-first order rate constants k exp . The second order oxygen quenching rate constants k ox are obtained from the slope of their linear dependence on the oxygen concentration (see Figure S1 ). Figure S1 . Pseudo-first-order decay rate constant (k exp ) of radical A(3)• versus oxygen concentration (excitation wavelength: 355 nm, monitoring wavelength: 480 nm). The slope of the curve yields k ox = 2.90 ± 0.14·10 9 Lmol -1 s -1 . Figure S12 , we assume diffusion controlled recombination (recombination rate constant k r ~ 10 9 L mol -1 s -1 ). Figure S12 . Simulation of the initiation reaction (radical generation followed by monomer addition) for compound 3 for photolysis with a 385 nm LED (I 0 = 2x10 -5 mol L -1 s -1 ) in bulk butyl acrylate (7 M butyl acrylate, M). Recombination of primary radicals is considered as a side reaction competing with monomer addition.
Simulations of Radical Generation at Various Wavelengths and

Light Intensities
In Figure S13 , the recombination of the primary radicals with a previously formed addition 
Simulations of Radical-to-Monomer Addition in Presence of
Oxygen
Figures S14-S16 present simulations of the initiation reaction for photoinitiators 1, 2 and 4 in presence of oxygen for bulk and solution polymerizations upon irradiation with low power LED light (320 nm in case of compound 1 and 385 nm in case of compounds 2 and 4). As observed for compound 3 (see Figure 4 in the main text), the benzoyl radicals B (1,2,4) • of the initiators 1, 2 and 4 are significantly quenched by oxygen due to the low monomer addition rate constants of these radicals. In case 1, 2 and 4, also the ketyl, phosphanoyl and germyl radicals A(1,2,4)• undergo oxygen quenching to a significant extend, especially in solution polymerization. This is due to the lower monomer addition rate constants of A(1,2,4)• when compared to A(3)• (see Table 2 in the main text). In case of PIs 1 and 2, the main product radical formed at the highest rate in solution polymerization is the B-OO• peroxyl radical instead of the A-BA• addition radical. Table S1 summarizes the reactions considered in our model, together with the kinetic rate laws. Table S1 . Reactions included in the model and the corresponding rate laws (R: reaction rates, k: rate constants, Φ: quantum yield, I 0 : spectral photon flux, ε: extinction coefficient).
Figures S17-S20 show screenshots of our simulation program designed with the publicdomain software COPASI (see reference 37 in the main text). 
